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(57) ABSTRACT

An mechanical power system provides torque without using a
heat engine where fossil-fuel engines have conventionally
been used, by replacing the fossil-fuel burning engine with a
rotary pneumatic motor and feeding pressure-regulated com-
pressed gas to the rotary pneumatic motor. The rotary pneu-
matic motor can be used anywhere, and requires preferably
compressed nitrogen in a non-liquid state. Automotive,
marine and electrical generating applications are adaptable,
and auxiliary power is available for emergencies where a
supply of compressed gas has been exhausted. A screw-type
compressor can be electrically powered to supply com-
pressed gas to the pneumatic motor where tanks of com-
pressed gas have been exhausted. An electrical generating
power plant includes an array of solar panels for generating
direct current (DC) and a DC/AC converter for converting the
DC to alternating current (AC) and outputting a portion of the
AC via a power plant output port to supply an AC load.
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1
PNEUMATIC MECHANICAL POWER
SOURCE

RELATED APPLICATIONS

This application is a continuation of application Ser. No.
12/925,751 filed Oct. 28, 2010, which application is a con-
tinuation-in-part of application Ser. No. 12/736,357, filed on
Sep. 30, 2010, abandoned. Application Ser. No. 12/736,357 is
a United States national phase patent application of an inter-
national Patent Cooperation Treaty (PCT) patent application
number PCT/US2009/002545 filed on Apr. 23, 2009 and
claims priority therefrom. PCT/US2009/002545 is a continu-
ation-in-part of application Ser. No. 12/150,193, filed Apr. 26,
2008, now U.S. Pat. No. 8,225,900 issued Jul. 24, 2012 and
claims priority therefrom. These applications are incorpo-
rated by reference herein. This application claims priority in
part under 35 U.S.C. §120 from the aforesaid applications.

FIELD OF THE INVENTION

The present invention relates to a novel combination of a
rotary pneumatic motor powered by compressed gas in com-
bination with any of a wide variety of conventional applica-
tions.

Examples of conventional power applications to which a
compressed-gas-driven rotary pneumatic motor may be
applied include, without being limited to, transportation,
electrical power generation, industrial and commercial power
applications, commercial or residential electricity co-genera-
tion, operating compressors for compression of suitable gas-
ses for use as a source of operating pressure for rotary pneu-
matic motors.

The present invention is expressed in three broad embodi-
ments. In embodiment Number 1 a compressed-gas-driven
rotary pneumatic motor is conventionally connected to a
mechanical device, such as an automotive transmission,
wherein the torque output of the rotary pneumatic motor
[RPM] is used directly to produce transmitted torque, such as
where the RPM, connected to an automotive transmission,
transmits torque to the traction wheels of a motor vehicle.

Inembodiment Number 2 of the present invention the RPM
is conventionally connected to an electric generator or alter-
nator. The resulting electric power is used conventionally.

Embodiment Number 2 of the present invention, for
example, may be used in a transportation context, such as in
a railroad locomotive where a conventional diesel engine is
replaced with a compressed-gas-driven RPM.

The advantage in doing so would be to eliminate the require-
ment for combustion of fossil fuel (diesel fuel in this
example) and eliminate the need for a heat engine (the diesel
engine must burn fuel to develop compression for turning its
crankshaft). The RPM of the present invention is not a heat
engine.

Preferred Embodiment Number 1 of the present invention
may be exemplified by combining a compressed-gas-pow-
ered rotary pneumatic motor [CGD RPM] with a conven-
tional mechanical locomotion device, such as an automobile,
wherein the compressed gas is carried in refillable, replace-
able tanks onboard the locomotion device. In addition to an
automobile, the locomotion device may be any conventional
vehicle, including buses, trucks, heavy construction and
earth-moving equipment, off-road vehicles, railway locomo-
tives and all kinds of water craft.

The locomotion device of the preferred embodiment will
have all of the familiar the conventional user controls, such as
throttle, brakes, and indicators of fuel availability. In the case
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2

of the present invention, fuel availability information will
include an analog indication of the pressure of compressed
gas remaining available for motive power.

The locomotion device of preferred Embodiment Number
1 of the present invention will additionally have all the aux-
iliary power systems conventionally included in automotive
vehicles, such as, only by example and without limitation,
auxiliary electrical power generation by power take-off from
the RPM, an air-conditioning and/or refrigeration power
take-off from the RPM as well as pumps operated by RPM
power take-offs that may be required for power steering and
braking assistance. Interior vehicle space heating will be
accomplished electrically with electric power

The locomotion device of preferred Embodiment Number
1 of the present invention will additionally have auxiliary
conventional-fuel engines, battery arrays, auxiliary electrical
generators auxiliary compressors and auxiliary electric
motors. Although the locomotion device will be primarily
powered pneumatically by compressed gas, provision is
made for operating the vehicle in the emergency condition
where compressed gas pressure has been exhausted. Until the
on-board compressed gas tanks can be refilled, auxiliary com-
pressed air may be generated on board the vehicle by means
of'an electrically-powered on-board screw-type air compres-
sor. The electric power to operate the screw-type compressor
may be furnished by any of an on-board lithium-ion (Li-ion)
battery array, a conventional 12 Volt automobile battery or, by
an auxiliary on-board electric generator powered by a rela-
tively small on-board fossil-fuel engine. In the case of the
conventional 12 Volt battery and Li-ion battery array, the DC
output is converted to AC to drive the screw-type air com-
pressor using a conventional converter.

The rotary pneumatic motor of the present invention runs
preferably on compressed nitrogen under stored compression
of about 4,000 PSI. The nitrogen is preferred over com-
pressed air because it can be produced relatively free of water
vapor. The nitrogen will be transmitted from storage tanks at
about 4,000 PSI via pipes to at least one regulator which will
reduce the nitrogen pressure to an operating range of from
about 90 PSI to about 150 PSI, but preferably about 120 PSI.
The rotary pneumatic motor of the present invention will
normally be designed to operate within the preferred range of
gas pressures from about 90 PSI to about 150 PSI.

Rotary Pneumatic Motors are not novel. They are com-
monly found in such applications as air tools, where the gas
used to operate them is compressed air. However, while not
new, Rotary Pneumatic Motors until the present invention
have not been known to be installed in power applications
conventionally requiring fossil fuel consuming internal com-
bustion engines. Such combination is one of the important
elements of the novelty of the present invention.

Moreover, a significant disadvantage in using compressed
air is the moisture which is unavoidably trapped when normal
humidity is included with compressed atmospheric air. The
moisture trapped when air is being compressed should be
stripped from the air intake prior to compression, if possible.
Tanks which hold compressed air must have condensed water
purged frequently. Water vapor and liquid water will interfere
with the operation of rotary pneumatic motors and cause their
internal parts to wear excessively. Preferably, an air drier or
dehumidifier is included in the compressed air line proximate
the screw type air compressor to remove water and water
vapor from the compressed air.

In embodiment Number 3 of the present invention, the
RPM is utilized and connected to an electrical generator or
alternator for use to generate AC electrical power in large
industrial plant applications. In this case, the RPM is driven



US 9,163,507 B2

3

by DC, converted to AC in a inverter/generator, which DC is
generated from solar panels. Because a physical plant may be
presumed to have space for storing numerous tanks, as dis-
tinguished from the space available in a locomotive device,
embodiment number 3 is a closed fluid/gas system, where the
low pressure gas output from the RPM is stored at low pres-
sure, in one or a number of tanks capable of handling the large
volume of gas resulting from the down conversion of pres-
sure.

BACKGROUND OF THE INVENTION

Conventional engine-powered locomotors, such as, for
example, but without limitation, automobiles, trucks, heavy
construction and earth-moving equipment, railroad locomo-
tives and ships and boats large and small, all employ some
form of gasoline, diesel or natural-gas fueled internal com-
bustion engine to generate kinetic energy.

In automobiles, for example the kinetic energy of a fossil-
fuel engine is normally collected in a rotating crankshaft and
fed to a transmission. The automobile driver controls a
throttle and the transmission in turn provides the user-con-
trolled motive power.

Among the huge disadvantages in the conventional fossil-
fuel based motive power systems are (1) dependence on
increasingly expensive non-renewable fossil fuels as a pri-
mary source of energy; (2) unavoidable emission of carbon
dioxide as a combustion by-product; and (3) unavoidable
enormous waste of the chemical energy of the fossil fuel in the
form of heat (every heat engine has a radiator or some other
form of heat dissipation means. The heat energy unavoidably
dissipated by heat engines constitutes waste of a substantial
portion of the energy original contained within the fuel being
consumed).

For example, it has been estimated that for gasoline engines
at peak efficiency, only about 22% of the chemical energy
stored in the gasoline gets turned into crankshaft kinetic
energy. The remaining 78% of the energy is wasted, chiefly in
the form of heat.

Failure to quickly remove waste heat from an internal
combustion engine will result in overheating and engine
destruction due to seize-up. Thus, internal combustion
engines are mechanically required to be fitted with radiators.
Not only does a heat radiator dissipate perhaps 78% of the
energy of gasoline, but the radiator system itself, with its
coolant pumps, belts and pulleys creates its own energy
demand upon the engine crankshaft. This requires an engine
of large enough capacity to run the coolant system while still
supplying sufficient kinetic energy to the vehicle transmis-
sion.

Diesel engines have been said to achieve peak thermal
efficiencies in the range of 45% [i.e., 45% of the chemical
energy of the diesel fuel is translated into useable kinetic
energy|.

In contrast, the present invention does not employ a heat
engine at all to power a locomotor. Instead, it employs a
rotary-torque pneumatic engine wherein the torque is devel-
oped by furnishing a supply of compressed gas to the pneu-
matic engine, preferably pre-compressed nitrogen. The com-
pressed gas enters the engine’s rotary chambers, where it is
permitted to force the pneumatic engine to rotate. The rota-
tion is conventionally captured by a drive shaft that is con-
nected conventionally to whatever application is desired. For
example, the drive shaft may be connected to a transmission
and drive train of a conventional locomotor motor vehicle, or
car.
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Among the novel features of the present invention is that
the source of energy for motive power is brought aboard the
mechanical locomotion device in the form of one or more
canisters of compressed nitrogen gas. The potential energy
has already been stored in the canisters by the fact of the
compression, because energy was needed to compress the
nitrogen gas to get it into the canisters in the first place.

Turning the stored energy inherent in the compressed gas
into useable kinetic energy simply requires conveying the
compressed gas by pipe or conduit from its storage canisters,
feeding it to one or more pressure regulators to reduce its
pressure appropriate for feeding into the rotary pneumatic
energy, and finally allowing the regulated and thus lowered-
pressure compressed gas to drive the pneumatic engine. Inthe
present invention’s pneumatic rotary engine no heat is
required to be generated to derive the required motive power,
as compared to internal combustion engines, where heat gen-
eration and heat waste cannot be avoided.

An additional novel feature of the present invention is that

employing it for motive power leaves absolutely no or a very
small carbon footprint, compared to the substantial carbon
foot print of conventional fossil fuel powered mechanical
locomotion devices. A so-called carbon footprint is the term
used to describe machines or processes that emit carbon diox-
ide into the atmosphere.
The energy required to compress the pre-compressed nitro-
gen gas used to power the rotary pneumatic motor of the
present invention may be harvested from various renewable
sources, at least in part. Thus, producing the compressed gas
needed for the present invention could result indirectly in a
carbon footprint, but it is one that will be smaller than the
carbon footprint resulting from conventional fossil fuel trans-
portation.

The preferred nitrogen gas for use with the present inven-
tion comprises 78% of the earth’s atmosphere and it is non
toxic and not dangerous. It cannot burn or support combustion
and is chemically so stable that it is almost inert. Nitrogen is
available inexhaustibly from the atmosphere, and will be
directly returned to the atmosphere once it is decompressed
upon exhaustion from the rotary pneumatic motor of the
present invention.

U.S. Pat. No. 6,349,787 of Dakhill describes a motor for
vehicles which uses liquid nitrogen, not gaseous nitrogen,
and the liquid nitrogen is costly energy-wise, because it
requires heating and depleting the liquid nitrogen. Addition-
ally the engine of Dakhill is a turbine type, not arotary engine.

In this manner the earth’s atmosphere will be not be dis-
turbed or polluted either thermally or chemically by use of the
present invention. Since the atmosphere is thermally dis-
turbed and chemically polluted by dumping of waste heat and
carbon dioxide from conventional internal combustion
engines. The present invention thus contributes an immediate
large-scale alternative to fossil fuel based transportation
while addressing global warming by substantially terminat-
ing the addition of carbon dioxide to the atmosphere as a
result of transportation activities.

However, transportation is not the only field in which inter-
nal combustion or fossil fuel combustion may be replaced by
a compressed-gas-driven rotary pneumatic motor. Also eli-
gible for the improvement in energy efficiency, the substantial
elimination of carbon dioxide emissions, reduction in cost of
energy are such fields as structural heating, ventilation and air
conditioning [HVAC] by means of individually-sited electri-
cal generators operated by on-site by rotary pneumatic
motors. As such, the invention takes the form of embodiment
Number 3, described above, whereby a closed nitrogen closed
gas system, and the resulting electrical power realized
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thereby may be used for all conventional energy needs typi-
cally serviced by large electrical power plants. For example,
the large AC output can by used for industrial space heating,
electrical-heat cooking and so forth. The present invention in
embodiment No. 3 is capable of application to any scale of
HVAC, for example including, without limitation, residential,
commercial, industrial and governmental AC power genera-
tion needs. All of the heat energy and kinetic energy require-
ments of industrial applications may be met using present
invention of embodiments Numbers 1, 2 and 3, or in any
combination thereof.

Objects of the Invention

Itis an object of the present invention to provide a mechani-
cal locomotion device using a rotary pneumatic engine as
motive power.

It is an object of this invention to use on-board stored
compressed gas, i.e., N,, not in liquid form, as the force fluid
for the rotary pneumatic engine.

It is a further object of the invention to provide mechanical
locomotion device that does not require a heat engine for
primary motive power.

It is a further object of the invention to provide a rotary
pneumatic engine which can use either compressed nitrogen
or compressed air to produce motive power.

It is an object of the invention to provide a transportation
locomoting power source that substantially avoids the use of
fossil fuels as a source of primary motive energy.

It is an object of the invention to provide a mechanical
locomotion device that does not add heat to the atmosphere
during operation.

It is an object of the invention to provide a mechanical
locomotion device that does not add products of fossil fuel
combustion to the atmosphere during operation.

It is an object of the invention to provide a mechanical
locomotion device that does not contribute to atmospheric
smog during operation.

It is an object of the invention to provide a mechanical
locomotion device that makes a substantial overall reduction
in general energy consumption in the fields of personal and
commercial ground and marine transportation.

It is an object of the invention to provide a mechanical
locomotion device that does not waste, in the form of heat, a
substantial portion of the energy consumed by it during
operation.

It is an object of the invention to provide a motive power
source for most non-aviation applications that does not
involve the use of a heat engine.

It is an object of the invention to provide a method of
reducing the emission of greenhouse gases resulting from the
combustion of fossil fuels in most non-aviation applications.

It is an object of the invention to provide a source of motive
power that will permit drastically reduced dependence on
fossil fuels.

It is an object of the invention to provide a method permit-
ting drastically reduced dependence on fossil fuels.

It is an object of the invention to provide a non-heat-engine
motive power source for replacing such stationary applica-
tions as fossil-fuel consuming stationary engines, including
conventional steam-turbine industrial scale electric generat-
ing power plants where fossil fuels are burned as an energy
source for the motive power needed to drive electric genera-
tors.

It is an object of the invention to provide a non-heat-engine
motive power source for novel stationary applications such as
residential and small-to-medium-scale scatter-site electrical
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co-generation so as to provide a means for individual pinpoint
location enhanced low-cost electrical generation to permit the
elimination of fossil fuels for such applications as residential
home cooking, heating and air conditioning, as well as to
permit low-cost electrical energy for commercial, govern-
mental and industrial electrical consumption for such conven-
tional applications as heating, ventilation and air condition-
ing, and any other conventional application of electrical
energy, all to the elimination of fossil-fuel consuming station-
ary engines and all to the elimination of consumption of
electrical energy produced by the combustion of fossil fuels
as an energy source for the motive power needed to drive
electric generators.

It is an object of the invention to provide a method for
substantially reducing dependence on fossil fuels for novel
stationary applications such as residential and small-to-me-
dium-scale scatter-site electrical co-generation so as to pro-
vide a means for individual pinpoint location enhanced low-
cost electrical generation to permit the elimination of fossil
fuels for such applications as residential home cooking, heat-
ing and air conditioning, as well as to permit low-cost elec-
trical energy for commercial, governmental and industrial
electrical consumption for such conventional applications as
heating, ventilation and air conditioning, and any other con-
ventional application of electrical energy, all to the elimina-
tion of fossil-fuel consuming stationary engines and all to the
elimination of consumption of electrical energy produced by
the combustion of fossil fuels as an energy source for the
motive power needed to drive electric generators.

Itis an object of the invention to provide a non-heat-engine
for driving an AC generator to operate in tandem with at least
one array of solar panels, or a wind turbine to output AC at
times where the solar panels are unable to provide enough
power to meet an electrical load on the system. During times
when the solar panels generate an amount of electrical energy
in excess of the plant’s instant power output requirements, the
excess AC is used to drive a compressor to compress nitrogen
gas, and/or is converted to DC to charge the batteries. When
the solar panels’ electrical output drops below the instant load
need, the compressed gas is used to drive the RPM to generate
AC to compensate, or to be used in place of AC generated by
the panels.

Of course the AC generated by the RPM by the compressed
gas can be supplemented by the DC stored in the batteries,
after conversion to AC by an inverter/generator, or other effi-
cient DC to AC converter. Because a physical plant may be
presumed to have space for storing numerous tanks, as dis-
tinguished from the space available in a locomotive device,
embodiment number 3 is a closed fluid/gas system, where the
low pressure nitrogen gas output from the RPM is stored at
low pressure, in one or a number of tanks capable of handling
the large volume of gas resulting from the down conversion of
pressure. The AC generating plant or system is not limited to
being powered using solar panels, but could be instead pow-
ered by awind turbine, a hydro-driven turbine, such as a water
wheel, or any combination depending on available natural
resources at the geographic location of the plant.

In keeping with the present invention other objects will
make themselves clear to users of the device and to those of
skill in the art, and thus this invention is not limited to the
objectives here enumerated, which are not exhaustively pre-
sented and are described merely by way of example.

SUMMARY OF THE INVENTION

In keeping with these objects and others which may
become apparent, the present invention relates preferably to
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Embodiment Number 1 which may be exemplified, without
being limited to, by a conventional automobile fit for driving
on public highways that is powered by a rotary pneumatic
engine driven by regulated-pressure compressed gas stored
one or more high-pressure tanks on board the vehicle.

Other examples of the expression of preferred Embodi-
ment Number 1 may include any type of machine that has in
the past been powered by a fossil fuel heat engine, such as, but
without being limited to, trucks, buses, heavy construction
equipment, earth moving machinery, boats, ships and all
kinds of watercraft, and virtually any land or water useable
machinery, including, where appropriate, stationary equip-
ment such as diesel-powered electric generators.

Preferably the compressed gas is nitrogen not in liquid
form, at a storage pressure of about 4,000 PSI.

The compressed gas storage may take any form, such as
on-board tanks shaped to fit any automotive body cavity.
Preferably the on-board tanks are small removable and
replaceable cylinders that may be conveniently handled and
replaced by an automobile driver or a recharge-station atten-
dant.

The rotary pneumatic engine of the present invention will
supply conventional rotating power to a crankshaft. The
crankshaft is preferably fitted to a conventional automotive
transmission so that power is transferred conventionally to the
wheels of the vehicle.

In the event that the on-board supply of compressed nitro-
gen gas is exhausted during vehicle operation, an alternate
means of power is provided. Since the rotary pneumatic
engine is driven by compressed gas, an auxiliary screw-type
compressor is provided on board the automobile to generate
compressed air. In turn, the screw-type compressor may be
electrically powered by an on-board lithium-ion battery array,
by a conventional 12 Volt DC battery normally found in
automobiles, where either is coupled to a converter to AC, or
by a relatively small auxiliary fossil fuel engine connected to
an auxiliary electrical generator. A relatively small fossil fuel
auxiliary fuel tank will be required in the case of the auxiliary
fossil fuel generator.

In a situation where compressed nitrogen pressurized gas
has been exhausted before it can be replenished, the screw-
type compressor is started, either manually or automatically
to compress air. The resulting compressed air is fed through at
least one pressure regulator to the pneumatic engine as an
alternative to the primary compressed nitrogen. The rotary
pneumatic engine of the present invention will run on com-
pressed air, although compressed nitrogen is the preferred
gas.

Compressed nitrogen is the preferable primary power

source because it is relatively dry, i.e., free from water vapor.
Non-preferred compressed gas is air, because compressing
atmospheric air inevitably entrains water vapor with it during
compression. Water vapor condensation will occur inside
storage tanks and the resulting liquid water condensate will
need to be periodically purged.
Hence, a dehumidifier or drier is included in the compressed
air line from the auxiliary screw-type compressor to the RPM,
preferably proximate the compressor, in order to remove as
much water vapor and condensed water as possible from the
compressed air.

The rotary pneumatic motor will have the customary con-
ventional power take-offs found in fossil fuel engines for
operating conventional alternators or generators, for operat-
ing pumps for power steering, power braking, air condition-
ing, and all other conventional peripheral machinery

In the preferred Embodiment Number 1 of the present
invention, the rotary pneumatic motor is directly attached to a
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conventional automotive transmission so that the rotary pneu-
matic motor provides torque to the transmission in the same
mechanical fashion as a conventional fossil fuel automotive
engine.

In an exemplary automotive expression of non-preferred
Embodiment Number 2, the rotary pneumatic motor may be
conventionally-connected to an electric generator, wherein
the motor vehicle’s motive power is provided by at least one
electric motor. The most common familiar example is an
electrically powered automobile or a hybrid automobile.

The at least one electric motor in this example may be
conventionally connected to an automotive transmission or
may comprise a plurality of electric motors connected with
varying automotive arrangements to the traction wheels of the
vehicle.

An additional advantage to be achieved in using electric
motors to power the vehicle’s traction wheels is the availabil-
ity of further energy conservation in the form of dynamic
regenerative braking, wherein the user’s application of brakes
causes the one or more electric motors to operate as genera-
tors, feeding current to an on-board Lithium-lon battery
array, and thus capturing at least a portion of the vehicle’s
kinetic energy as electric energy during braking.

By comparison, under the common conventional arrange-
ment, fossil-fuel-powered vehicles have no dynamic braking,
with the conventional braking system simply dissipating the
vehicle’s kinetic energy in the form of heat during braking.
In one embodiment, the invention includes pneumatic-pow-
ered locomoting transporter. The pneumatic-powered loco-
moting transporter comprises a housing, at least one rotary
pneumatic motor (RPM), a supply of compressed nitrogen
gas contained in user-replaceable, user re-fellable storage
containers within said housing, wherein said motor is con-
nected in fluid communication with said gas storage contain-
ers by conduits having at least one gas pressure regulator, at
least one auxiliary fossil-fuel engine with a supply of a fossil
fuel for energizing said auxiliary engine, at least one electric
generating device connected to said auxiliary engine for pro-
ducing electric current and at least one electrically powered
screw-type compressor electrically connected with said at
least one electric generating device for producing com-
pressed air.

The compressor in fluid communication with said conduits
having at least one gas pressure regulator for supply said
compressed air to said RPM, and including a dehumidifier for
removing liquid and vapor water from said conduits. The at
least one rotary pneumatic engine is crankshaft-connected to
a conventional automotive transmission for feeding power to
the conventional traction wheels of said locomoting trans-
porter.

The transporter preferably includes that the at least one
rotary pneumatic engine is crankshaft-connected to an elec-
trical generator for generating electricity as a primary source
of energy, where a conventional automotive transmission is
crankshaft-connected to an electric motor, said electric motor
being in electrical connection with said electrical generator,
said conventional automotive transmission for feeding torque
upon user-controlled demand to the conventional traction
wheels of said locomoting transporter.

The transporter preferably includes that the electric motor
comprises a motor-generator for dynamic braking capture of
vehicular kinetic energy as electrical energy and that the
locomoting transporter comprises one of: at least one array of
lithium-ion batteries and one or more conventional 12 Volt
batteries, or both, connected to said motor generator for cap-
turing electrical energy resulting from said dynamic braking
of said locomoting transporter.
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In another embodiment, the invention includes an electri-
cal generating power plant. The plant comprises an array of
solar panels for generating direct current (DC), a DC/AC
converter for converting the DC to alternating current (AC)
and outputting a portion of the AC via a power plant output
port to supply an AC load, an array of electrical storage cells
electrically connected to the solar panels that are controlled to
receive and store DC power, and that re controlled to output
stored DC power for conversion and output by the DC/AC
converter under certain conditions, a screw-type gas com-
pressor connected to and powered by the DC/AC converter
for compressing nitrogen gas to a high pressure state and high
pressure tanks connected by a high pressure conduit to the
compressor for receiving the high pressure nitrogen gas.

A rotary pneumatic motor (RPM) is connected to the com-
pressor and high pressure tanks via the high pressure conduit,
an alternator/generator mechanically connected to the RPM
by a drive shaft in order to generate AC when the RPM is
driven by said compressed Nitrogen gas and low pressure
tanks in fluid communication with the RPM at one end via
low pressure conduit, and in fluid communication to the com-
pressor at its other end via a low pressure conduit forming a
closed loop for compression/decompression of the nitrogen
gas as an energy carrier to drive the RPM to generate and
output AC by the alternator generator, provided to the plant
output port. The screw type gas compressor operates to com-
press the nitrogen gas to around 4000 PSI.

The electrical generating plant preferably further com-
prises a wind turbine generator and an AC/DC converter. The
wind turbine generator is electrically connected to the output
port, to an input port of the AC/DC converter and to the
compressor. The AC/DC converter is electrically connected
to the electrical storage cells.

The invention further includes a residential emergency
electrical generating system comprising the electrical gener-
ating plant, a commercial emergency electrical generating
system comprising the electrical generating plant and an
industrial scale fixed-plant electrical generating system com-
prising the electrical generating plant set forth in claim 37.

For that matter, the electrical generating plant preferably
further comprises at least one array of lithium-ion batteries in
electrical connection with said screw-type compressor
through a DC/AC converter, for augmentation of the electri-
cal power available to power said screw-type compressor,
and/or at least one 12 Volt conventional battery in electrical
connection with said screw-type compressor through a
DC/AC converter, for augmentation of the electrical power
available to power said screw-type compressor.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention can best be understood in connection
with the accompanying drawings. It is noted that the inven-
tion is not limited to the precise embodiments shown in draw-
ings.

FIG. 1 shows a schematic view of the arrangement of
Embodiment Number 1 of the present invention as adapted
for a conventional automobile. Only the rotary pneumatic
motor and the power train are shown for storing energy in the
form of compressed gas and controllably releasing it to the
rotary pneumatic motor to produce torque to be supplied to a
conventional automatic transmission;

FIG. 2 shows a schematic view of the arrangement of
Embodiment Number 2 of the present invention as adapted
for a conventional automobile. This will be recognizable as
either an electric automobile or a hybrid automobile and will
also be recognized as the arrangement commonly seen in
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diesel-electric railroad locomotives, here with the conven-
tional diesel engine replaced by the novel rotary pneumatic
motor of the present invention. FIG. 2 is identical to FIG. 1
except for the interposition of an electric generator and an
electric motor combination between the rotary pneumatic
motor and the conventional automotive automatic transmis-
sion; and

FIG. 3 is a system level schematic diagrammatic view of
Embodiment Number 3 of the present invention adapted for
use in an electrical power plant for turning solar and/or wind
energy into electrical power.

LIST OF REFERENCE NUMERALS
For FIG. 1, Embodiment Number 1

10 Rotary Pneumatic Motor

15 Main Rotating power (torque) delivery shaft

25 Conventional Automotive automatic transmission

30 Conventional Automotive shaft transmitting power from
automatic transmission to gearbox

35 Conventional Automotive gearbox

40 Conventional Automotive traction wheels

50 Low-pressure (pressure regulated) compressed gas feed
line input to Rotary Pneumatic Motor 10.

60 User throttle control for user control of gas pressure fed to
rotary pneumatic motor 10.

70 Gas pressure regulator for regulating high-pressure com-
pressed gas and furnishing it downline to rotary pneumatic
motor 10 as regulated low-pressure compressed gas.

72 Feed line for conducting High pressure compressed gas
from manifold 80 to pressure regulator 70.

80 Manifold for conducting high-pressured compressed gas
from storage tanks 90 into high-pressure gas feed line 72.

90 Replaceable Refillable Storage Tanks for High Pressure
Compressed Gas

110 Conventional Automotive power take-offs for such con-
ventional applications as operating auxiliary generator or
alternator, operating pumps for power steering and power
braking, air conditioning compressors, and the like.

120 FElectrically powered screw-type compressor produces
compressed air to be fed via compressed air line 190 to
compressed air regulator 180 and into feed line 170 for
delivery of compressed air to rotary pneumatic motor 10
when compressed gas in tanks 90 has been depleted.

130 Auxiliary electric generator connected by electrical con-
nection 150 to both screw type compressor 120 and to
Lithium-ion battery array 160 for feeding electrical power
to both 120 and 160 respectively or alternately for feeding
electrical power to them one-at-a-time.

140 Auxiliary fossil fuel engine is connected to auxiliary
electrical generator 130 for generating electrical power on
demand to be fed to either or both screw type compressor
120 and/or Lithium-Ion battery array 160.

150 Electrical interconnection among screw type compressor
120, electric generator 130 and Lithium-ion battery array
160.

155 Auxiliary fossil fuel tank serves auxiliary engine 140.

160 Lithium-Ion Battery array is electrically connected to at
least one generator [not shown] operated by power take-off
110 for maintaining battery array 160 in normal state of full
electric charge. Battery array 160 is also electrically con-
nected to auxiliary electric generator 130 so that battery
array 160 may also be electrically charged by electric gen-
erator 130; Battery array 160 is also electrically connected
to screw type compressor 120 so that compressor 120 may
be powered by battery array 160 for short durations.
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162 DC to AC converter.
164 Conventional 12 Volt batteries, which may be lead acid of
gel.

170 Compressed air line conducting regulated compressed air
from regulator 180 to rotary pneumatic motor 10.

180 Compressed air regulator for regulating pressure of com-
pressed air produced by screw type compressor 120.

185 Dehumidifier for removing water and water vapor from
compressed gas lines.

190 Compressed air gas lines to air regulator 180.

For FIG. 2, Embodiment Number 2

210 Rotary Pneumatic Motor

215 Main Rotating power (torque) delivery shaft

223 Main electric generator

224 Main Electric traction motor

225 Main automotive automatic transmission

226 Electrical connection between main generator 223 and
main electric motor 224 Electrical motor

227 Secondary Rotating power (torque) delivery shaft
between main electric motor 224 and automotive auto-
matic transmission 225.

230 Conventional Automotive shaft transmitting power from
automatic transmission to gearbox

235 Conventional Automotive gearbox

240 Conventional Automotive traction wheels

250 Low-pressure (pressure regulated) compressed gas feed
line input to Rotary Pneumatic Motor 210.

260 User throttle control for user control of gas pressure fed
to rotary pneumatic motor 210.

270 Gas pressure regulator for regulating high-pressure com-
pressed gas and furnishing it downline to rotary pneumatic
motor 210 as regulated low-pressure compressed gas.

272 Feed line for conducting High pressure compressed gas
from manifold 280 to pressure regulator 270.

280 Manifold for conducting high-pressured compressed gas
from storage tanks 290 into high-pressure gas feed line
272.

290 Replaceable Refillable Storage Tanks for High Pressure
Compressed Gas

310 Conventional Automotive power take-offs for such con-
ventional applications as operating auxiliary generator or
alternator, operating pumps for power steering and power
braking, air conditioning compressors, and the like.

320 Electrically powered screw-type compressor produces
compressed air to be fed via compressed air line 390 to
compressed air regulator 380 and into feed line 370 for
delivery of compressed air to rotary pneumatic motor 210
when compressed gas in tanks 390 has been depleted.

330 Auxiliary electric generator connected by electrical con-
nection 150 to both screw type compressor 120 and to
Lithium-ion battery array 160 for feeding electrical power
to both 120 and 160 respectively or alternately for feeding
electrical power to them one-at-a-time.

340 Auxiliary fossil fuel engine is connected to auxiliary
electrical generator 330 for generating electrical power on
demand to be fed to either or both screw type compressor
320 and/or Lithium-Ion battery array 360.

350 Electrical interconnection among screw type compressor
320, electric generator 330 and Lithium-ion battery array
360.

355 Auxiliary fossil fuel tank serves auxiliary engine 340.

360 Lithium-Ilon Battery array is electrically connected to at
least one generator [not shown] operated by power take-off
310 for maintaining battery array 360 in normal state of full
electric charge. Battery array 360 is also electrically con-
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nected to auxiliary electric generator 330 so that battery
array 360 may also be electrically charged by electric gen-
erator 330; Battery array 360 is also electrically connected
to screw type compressor 320 so that compressor 320 may
be powered by battery array 360 for short durations.

362 DC to AC converter.

364 Conventional 12 Volt batteries, which may be lead acid of
gel.

370 Compressed air line conducting regulated compressed air
from regulator 380 to rotary pneumatic motor 210.

380 Compressed air regulator for regulating pressure of com-
pressed air produced by screw type compressor 320.

385 Dehumidifier for removing water and water vapor from
compressed gas lines.

390 Compressed air gas lines to air regulator 180.

For FIG. 3, Embodiment No. 3

400 Electrical Generating Plant
410 Solar Panels

420 Wind Generator

435 AC/DC converter

430 Electrical Storage Cells
435 DC/AC converter
Output port

450 compressor

455 high pressure conduit
455 high pressure tanks
465 RPM

470 Alternator/Generator
475 low pressure conduit
480 low pressure tanks

DETAILED DESCRIPTION OF THE INVENTION

In keeping with the objects of the invention, the present
invention provides a novel mechanical power source by com-
bining a rotary pneumatic motor with all manner of until-now
fossil-fueled non-aviation mechanical power applications.
While the arrangement of the present invention is known for
driving power tools, the present invention’s novel combina-
tion has not been applied to larger and heavier applications
such as transportation, primary industrial scale electricity
generation and smaller scale structural power applications
such as residential, commercial, industrial and governmental
heating, ventilation and air conditioning, as well as scatter-
site small-to-medium scale electrical power generation for
use on-site for such conventional uses as domestic or com-
mercial electricity, space heating, cooking, and so forth.

Further novel in the present invention is the use of tanks of
compressed gas, preferably nitrogen, not in liquid form,
which is dry, as a primary source of motive power, and alter-
native source for generating AC in an industrial solar-driven
or wind-driven electrical power plant. Air tools are known to
use compressed air from a tank, but the tank is not a high-
pressure primary source of power for the tools. The com-
pressed air supply for air tools typically requires periodically
replenishing expended tank air pressure with an electrically-
driven compressor.

Instead, the present invention uses high-pressure refillable,
replaceable tanks with gas pressure regulators to supply the
rotary pneumatic motor with nitrogen gas, where possible,
unlike the arrangement commonly seen with air-powered
tools.

It is anticipated that compressed nitrogen gas not in liquid
form as a power source will become more available as
demand for it blossoms. Anticipated are convenient methods
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of delivering and transporting high-pressure compressed
nitrogen, such as distributed automotive recharge stations in
the same manner fossil-fuel automotive filling stations have
widespread distribution. Compressed nitrogen could be
transported long distances by pipeline and could be piped into
structural locations such as residences, commercial locations,
governmental and industrial facilities in the same manner
natural gas is now supplied to many such locations.

Among the important advantages of using compressed
nitrogen to drive rotary pneumatic motors is that the energy of
compression of the gas itself is the energy source, unlike
wherein the energy source of natural gas is not in its pressure,
but rather in the chemical energy of its molecules to be
released when it is burned.

Unlike the combustion of fossil fuels (of which natural gas
is an important example) the use of pressurized nitrogen as a
mechanical energy source involves no generation of heat of
combustion whatsoever. By that very fact, use of compressed
nitrogen trumps the best energy efficiency of fossil-fuel
power applications because no matter whether the fossil fuel
combustion occurs in an internal combustion engine such as
a gasoline engine or diesel engine, or in external combustion
situation such as in a furnace for space heating, there is a
required massive waste of energy in the form of heat released
to the atmosphere.

Using compressed gas, such as nitrogen, not in liquid form,
requires no such wasting of energy. Rather, the energy stored
in the nitrogen by virtue of its compression is turned directly
(without a heat step) into mechanical energy in the torque
feed from the drive shaft of the rotary pneumatic motor.

The rotary pneumatic motor, in turn, can easily power an
electric generator of scalable size for doing almost any job
electrically. Individual residential space can thus be heated
electrically without the need for combustion. Large ocean-
going vessels can be powered by electric motors driven by
large quantities of electric power resulting from rotary pneu-
matic motors (driving large ships with electrically-driven
propellers is already known, except that, unlike the present
invention, the marine electricity is derived from diesel gen-
erators).

The nitrogen gas of the proposed invention is safe for
environmental use because nitrogen comprises 78% of the
earth’s atmosphere. Producing nitrogen gas, not in liquid
form, from atmospheric air or other sources, compressing it
and releasing it according to the present invention would put
nothing into the atmosphere that is not already there. The
present invention thus eliminates fossil-fuel emissions of
green house gasses from a wide variety of power applications,
thus rapidly and dramatically addressing the issue of global
warming.

Advantageous economic feasibility of the present inven-
tion will result from the fact that it will quickly reduce a user’s
dependence on increasingly scarce fossil fuels and achieve a
large energy efficiency improvement over fossil fuels by
eliminating the need for a heat-step in transforming energy
into a kinetic form. Increases in efficiency translate into cost
reductions. Cost reductions translate into economic benefits.

Of course, an important use for the present invention will
be in transportation. Elimination of fossil-fuel burning heat
engines from cars, trucks, buses, heavy equipment and rail-
road locomotives will immediately reduce the cost of trans-
portation fuel, and thus the cost of transportation itself. Elimi-
nation of fossil fuels as in the present invention translates into
replacing non-renewable energy sources with a clean end-
lessly renewable non-nuclear one.

Another important application of the present invention will
be in industrial-scale power-plant electrical generation,
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where coal, oil or natural gas-fired steam-turbine plants may
be replaced by industrial-scale rotary pneumatic motors to do
the job of spinning the conventional electrical generators.
Aside from the energy-efficiency improvement advantage
and the reduction in the cost of electricity, a collateral but
important advantage is that fossil-fuel smokestacks (espe-
cially Coal-fired) and their accompanying atmospheric emis-
sions can be quickly replaced.

As described above with the description of embodiment
Number 3, the nitrogen gas not in liquid form may be main-
tained in a closed loop system where the space is available for
tanks capable of holding the large volume of nitrogen gas in
it decompressed state.

The electrical generating power plant includes an array of
solar panels for generating direct current (DC) and a DC/AC
converter for converting the DC to alternating current (AC)
and outputting a portion of the AC via a power plant output
port to supply an AC load. An array of electrical storage cells
electrically connected to the solar panels are controlled to
receive and store DC power, and are controlled to output
stored DC power for conversion and output by the DC/AC
converter under certain conditions. A screw-type gas com-
pressor connected to and powered by the DC/AC converter
compresses nitrogen gas to a high pressure state to form a
store of the high pressure nitrogen gas. A rotary pneumatic
motor (RPM) connected to the compressor and high pressure
gas drives and alternator/generator with the high pressure
nitrogen to generate AC. The RPM outputs low pressure
nitrogen which is looped back to the screw type compressor.

DETAILED DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a schematic view of the arrangement of
Embodiment Number 1 of the present invention as adapted
for a conventional automobile. Only the rotary pneumatic
motor and the power train are shown for storing energy in the
form of compressed gas and controllably releasing it to the
rotary pneumatic motor to produce torque to be supplied to a
conventional automatic transmission.

Rotary Pneumatic Motor 10 is driven by regulated-pres-
sure compressed nitrogen gas, not in liquid form, fed to it via
feed line 50 or alternately by regulated-pressure compressed
air fed to it via feed line 170. Motor 10 is connected by torque
shaft 15 to automotive automatic transmission 25 while
power take offs 110 from shaft 15 provide auxiliary power for
power steering pumps, auxiliary electric alternators, air con-
ditioning compressors, and all other conventional auxiliary
automotive mechanical power requirements.

Automatic transmission 25 is conventionally connected by
shaft 30 to conventional gearbox 35 for translating torque to
conventional vehicle traction wheels 40. The primary source
of drive energy for rotary pneumatic motor 10 is compressed
gas, preferably nitrogen stored in high-pressure tanks 90 at
about 4,000 PSI pressure and delivered via manifold 80, and
high-pressure conduit 72 to regulator 70. In turn, regulator 70
reduces the gas pressure to from about 90 to about 150 PSI
and feeds it to motor 10 via line 50. Tanks 90 are conveniently
replaceable and conveniently refillable. In contrast to liquid
nitrogen, which requires a vertical upward release of the
liquid nitrogen from a tank, in the present invention, the
gaseous nitrogen can be fed in any direction, up, down or
sideways from tanks 90.

If primary pressure source from tanks 90 gets depleted
before a recharge station is conveniently available, rotary
pneumatic motor 10 can easily run on compressed air instead
of compressed nitrogen. Thus, an alternate system of com-
pressed air development is provided. Electrically-driven



US 9,163,507 B2

15

screw-type compressor 120 may furnish compressed air via
line 190 to compressed air regulator 180. Interposed between
compressor 120 and the air regulator 180 is a humidifier, or air
drier 185. The humidifier or air drier 185 removes water vapor
from the compressed air, the process causing any condensed
water to evaporate and be withdrawn from the lines. The dry
compressed air is for delivery via line 170 to the rotary pneu-
matic motor at pressures of from about 90 to about 150 PSI.
Separate compressed gas feeds 50 and 170 may be combined
into a single gas inlet via a manifold (not shown).

Screw-type compressor 120 will receive electrical energy
from any of three sources: electrical generator 130 driven by
auxiliary fossil fuel engine 140 and its accompanying fossil
fuel tank 155, lithium-ion battery array 160, and 12 Volt
battery, or set of 12 Voltbatteries 164. Both the 12 voltbattery
164 and the Li-ion battery 160 feed their DC current into a
DC-AC converter, or inverter/charger 162 to drive the screw-
type compressor 120.

Lithium-ion battery array 160 and the 12 Volt battery are
readily kept electrically charged during normal primary-pow-
ered operation of rotary pneumatic motor 10 by means of a
power take-off 110 driving an auxiliary electric generator (not
shown). However, when primary nitrogen pressure has been
depleted, screw-type compressor 120 may operate from elec-
trical energy supplied by battery array 160 while battery array
160 is also receiving electrical charging from auxiliary gen-
erator 130. For that matter, the electrical generator may also
be used to maintain the charge in the 12 Volt battery 164
where needed.

In this manner, the automotive application representing
preferred Embodiment Number 1 of the present invention is
shown having a fossil-fuel powered emergency source of
compressed gas for continued operation of the rotary pneu-
matic motor.

FIG. 2 shows a schematic view of the arrangement of
Embodiment Number 2 of the present invention also, as in
FIG. 1, adapted for use as a conventional automobile. How-
ever, the arrangement of FIG. 2 will be recognizable as either
an electric automobile or a hybrid automobile and will also be
recognized as the arrangement commonly seen in diesel-
electric railroad locomotives, here with the conventional die-
sel engine replaced by the novel rotary pneumatic motor of
the present invention.

FIG. 2 is identical to FIG. 1 except for the interposition of
an electric generator and an electric motor combination
between the rotary pneumatic motor and the conventional
automotive automatic transmission.

Rotary Pneumatic Motor 210 is driven by regulated-pres-
sure compressed nitrogen gas not in liquid form fed to it via
feed line 250 or alternately by regulated-pressure compressed
air fed to it via feed line 370. Motor 210 is connected by
torque shaft 215 to electrical generator 223, which is in turn
electrically connected via electrical connection 226 to pri-
mary electric motor 224. Motor 224 is connected by conven-
tional connection 227 to automotive automatic transmission
225 while power take offs 310 from shaft 215 provide auxil-
iary power for power steering pumps, auxiliary electric alter-
nators, air conditioning compressors, and all other conven-
tional auxiliary automotive mechanical power requirements.

Automatic transmission 225 is conventionally connected
by shaft 230 to conventional gearbox 235 for translating
torque to conventional vehicle traction wheels 240.

The primary source of drive energy for rotary pneumatic
motor 210 is compressed gas, preferably nitrogen stored in
high-pressure tanks 290 at about 4,000 PSI pressure and
delivered via manifold 280, and high-pressure conduit 272 to
regulator 270. In turn, regulator 270 reduces the gas pressure
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to from about 90 to about 150 PSTand feeds it to motor 210 via
line 250. Tanks 290 are conveniently replaceable and conve-
niently refillable. In contrast to liquid nitrogen, which
requires a vertical upward release of the liquid nitrogen from
a tank, in the present invention, the gaseous nitrogen can be
fed in any direction, up, down or sideways from tanks 290.

If primary pressure source from tanks 290 gets depleted
before a recharge station is conveniently available, rotary
pneumatic motor 210 can easily run on compressed air
instead of compressed nitrogen. Thus, an alternate system of
compressed air development is provided. Electrically-driven
screw-type compressor 320 may furnish compressed air via
line 390, through dehumidifier 385, to compressed air regu-
lator 380 for delivery via line 370 to the rotary pneumatic
motor 210 at pressures of from about 90 to about 150 PSI.
Separate compressed gas feeds 250 and 370 may be com-
bined into a single gas inlet via a manifold (not shown).

Screw-type compressor 320 will receive electrical energy
from any of three sources: electrical generator 330 driven by
auxiliary fossil fuel engine 340 and its accompanying fossil
fuel tank 355, lithium-ion battery array 360 or 12 Volt battery,
or battery array 364. Both the Li-ion battery 360 and 12 Volt
battery 364 provides DC that is converted to AC in a DC/AC
converter or inverter/charger 362.

Lithium-ion battery array 360 and conventional 12 volt
battery 364 are kept electrically charged during normal pri-
mary-powered operation of rotary pneumatic motor 210 by
means of a power take-off 310 driving an auxiliary electric
generator (not shown). However, when primary nitrogen
pressure has been depleted, screw-type compressor 320 may
operate from electrical energy supplied by battery array 360
and 12 Volt battery 163, or auxiliary generator 330.

In this manner, the automotive application representing
preferred Embodiment Number 2 of the present invention is
shown having a fossil-fuel powered emergency source of
compressed gas for continued operation of the rotary pneu-
matic motor.

FIG. 3 is a system level schematic diagrammatic view of
Embodiment Number 3 of the present invention adapted for
use in an electrical power plant 400. The power plant turns
solar and/or wind energy into electrical power. The inventive
non-heat engine in included to drive an electrical generator to
generate electrical AC power to supplement or replace the
electrical power generated by the solar panels and/or wind
generator. During times when the solar panels generate an
amount of electrical energy in excess of the plant’s instant
power needs, the excess electrical energy is used to drive a
compressor to compress nitrogen gas, not in liquid form,
and/or charge batteries. When the electrical output ofthe solar
panels drops below the instant load need, the compressed gas
is used to drive the RPM to generate AC to compensate, or to
be used in place of AC generated by the solar panels.

Of course the AC generated by the RPM by the compressed
gas can be supplemented by the DC stored in the batteries,
after conversion to AC by an inverter/generator, or other effi-
cient Dc to Ac converter. Because a physical plant may be
presumed to have space for storing numerous tanks, as dis-
tinguished from the space available in a locomotive device,
embodiment number 3 is a closed liquid nitrogen/gas system,
where the low pressure nitrogen gas output from the RPM is
stored at low pressure, in one or a number of tanks capable of
handling the large volume of gas resulting from the down
conversion of pressure.

In more detail, FIG. 3 depicts an exemplary power plant
400 that operates in accordance with the inventive principles.
The power plant is shown to include both solar panels 410,
and a wind generator or turbine 420 for generating electrical
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energy from the sun and wind respectively. The reader and the
skilled artisan should note that the inventive electrical power
plant is not limited to both solar panels and a wind turbine, but
may include one or the other or both to meet the ready avail-
ability of sun and/or wind in a geographic location at which
the power plant will be in operation.

The solar panels 410 are shown to feed their generated DC
output to a DC/AC converter to a plant output 440. Part or all
of the DC may be controlled to be directed to electrical
storage cells or battery array 430. In time of need, the DC
stored in the electrical storage cells 430 is controlled to be
input to DC/AC converter 435 and output through port 440, or
used to drive compressor 450. Wind generator 420 generates
AC that is output directly from port 440, used to directly drive
compressor 450, or stored for later use. When used for stor-
age, the AC generated is converted to DC using an AC/DC
converter 425, the DC output from which is provided to
electrical storage cells 430.

Compressor 450 is driven by the AC provided by DC/AC
converter 435 and/or the AC generated by wind generator
420. The compressor outs high pressure nitrogen gas, in the
pressures described above. The high pressure nitrogen gas
flows through high pressure conduit 455 to high pressure
tanks 455 if it is to be stored, or to RPM 465 if it is to be used
directly to generate AC by driving alternator generator 470.
After expanding and delivering its potential energy stored in
its high pressure state, the low pressure nitrogen gas exits the
RPM via low pressure conduit 475, which connects the RPM
to low pressure tanks 480. In contrast to liquid nitrogen,
which requires a vertical upward release of the liquid nitrogen
tank, in the present invention, the gaseous nitrogen can be fed
in any direction, up, down or sideways from tanks 480.

The low pressure tanks are typically quite large, in order to
maintain a volume of low pressure gas that can be at least one
or of magnitude in volume larger that the high pressure tanks.
The benefit is the ability to store the nitrogen to enable it the
closed gas loop shown to include conduit 475 providing for
controlled communication of the low pressure nitrogen with
the compressor 450. That is, compressor 450 recompresses
the nitrogen to the high pressure for storage or immediate
reuse by the RPM.

In the foregoing description, certain terms and visual
depictions are used to illustrate the preferred embodiment.
However, no unnecessary limitations are to be construed by
the terms used or illustrations depicted, beyond what is shown
in the prior art, since the terms and illustrations are exemplary
only, and are not meant to limit the scope of the present
invention.

It is further noted that the automotive embodiments shown
in FIGS. 1 and 2, and the power plant embodiment of FIG. 3
are merely by way of example and not to be construed as
limiting the scope of the present invention.

The present invention is a device and method for a pneu-
matic mechanical power source. The foregoing specification
sets forth other applications that all share with the example of
FIGS. 1, 2 and 3 the essential inventive step of the present
invention, which is to eliminate the heat-step of the conven-
tional methods of generating mechanical power by providing
a rotary pneumatic motor driven by a supply of pressure-
regulated compressed gas for light medium and heavy appli-
cations that have, heretofore, required a heat step in the pro-
duction of mechanical kinetic energy.

It is further known that other modifications may be made to
the present invention, without departing the scope of the
invention, as noted in the appended Claims.
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I claim:
1. A pneumatic-powered locomoting transporter device
comprising:
a housing;

at least one rotary pneumatic motor (RPM) for generating
pneumatic power;

a storage tank assembly of one or more refillable or
replaceable storage tanks each having a supply of com-
pressed substantially pure high pressure gas, which is
not in liquid form and is free of water vapor, and said
storage tank assembly comprises one or more user-re-
placeable, or user re-fillable gas storage containers that
are arranged within said housing,

means for withdrawing said high pressure working fluid of
said compressed gas from said storage tank assembly;

means for reducing the high pressure of said working fluid
from said storage tank assembly to a lower operating
pressure in the range of about 90 PSI to about 150 PSI
without the application of heat to said supply of com-
pressed substantially pure gas;

a separate throttle control for delivering under controlled
conditions said working fluid at the lower operating
pressure without the application of heat to a pneumatic
motor to produce a shaft torque output to operate a
transmission propelling respective axle wheels on an
axle, to move said pneumatic powered locomoting trans-
porter device;

wherein said pneumatic motor is connected to said com-
pressed gas storage containers by conduits having at
least one gas pressure regulator in gaseous flow connec-
tion between said containers and said pneumatic motor;

at least one auxiliary power source for energizing an aux-
iliary engine;

at least one electric generating device for generating elec-
tric current; and

at least one electrically powered screw-type compressor
for compressing gas, the compressor electrically con-
nected with said at least one electric generating device
and—in fluid communication with said gas storage con-
tainers;

wherein said at least one rotary pneumatic motor (RPM)
feeds said generated pneumatic power to said locomot-
ing transporter device.

2. The device of claim 1 wherein said pneumatic-powered
locomoting transporter comprises a user-operable motor
vehicle drivable on public highways and comprising all cus-
tomary conventional automotive components and dimensions
required for fitness to operate upon public highways.

3. The device of claim 2 wherein said motor vehicle com-
prises a member of the group comprising automobiles, trucks,
buses, construction equipment, heavy vehicular equipment
and recreational vehicles.

4. The device of claim 2 wherein said pneumatic-powered
locomoting transporter comprises any of the group consisting
of: a floating marine vehicle and a railroad locomotive.

5. The device of claim 1, wherein interposed between said
compressor and said gas pressure regulator comprises a
humidifier air drier capable of removing water vapor from the
supply of said compressed gas.

6. The pneumatic powered locomoting transporter device
as in claim 1 wherein said auxiliary engine is a fossil fuel
powered engine.

7. The device of claim 6, wherein said pneumatic motor
delivers power to a vehicular drive train.

8. The device of claim 1 in which said auxiliary power
source is a rechargeable battery array.
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9. The device of claim 1, in which said auxiliary power
source is an internal combustion engine.

10. The device of claim 1, in which said auxiliary power
source includes means for switching between an internal
combustion engine and a battery array.

11. The device of claim 10 wherein said separate source of
electricity is a rechargeable battery pack.

12. The device of claim 1, further comprising a power
takeoft mechanically coupled to said shaft torque output for
driving an auxiliary electric generator.

13. The device of claim 1, wherein said compressor is a
rotary screw type compressor.

14. The device of claim 1, wherein said pneumatic motor
drives a main electric generator for producing electric power
for auxiliary accessories.

15. The device of claim 14 wherein said at least one rotary
pneumatic engine and automotive transmission are crank-
shaft-connected to said electrical traction motor, which said
electrical traction motor is connected to said electrical gen-
erator powering the auxiliary accessories.

16. The device of claim 15, wherein said electric motor
comprises a braking motor-generator for dynamic braking
capture of vehicular kinetic energy as electrical energy and
wherein said locomoting transporter comprises at least one
array of lithium-ion batteries connected to said motor genera-
tor for capturing eclectrical energy resulting from said
dynamic braking of said locomoting transporter to supple-
ment said electrical generator.

5
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17. The device of claim 16, wherein said locomoting trans-
porter device further comprises a stationary electric traction
motor engine optionally powering said transmission wherein
the power of said stationary engine is consumed in a station-
ary application.

18. The pneumatic-powered locomoting transporter device
as in claim 1 wherein said compressed gas is nitrogen.

19. The pneumatic powered locomoting transporter device
as in claim 18 wherein said auxiliary engine is a an auxiliary
compressor for delivering compressed air as a supplementary
source of pressurized to supplement said pressurized gaseous
nitrogen to said pneumatic motor when said pressurized gas-
eous nitrogen is not available from said storage tank assem-
bly; and

an auxiliary power source for driving said auxiliary com-

pressor.

20. The device of claim 18, in which said pressurized
gaseous nitrogen is reduced in pressure to a range from about
150 PSI to about 90 PSI working pressure.

21. The pneumatic-powered locomoting transporter as in
claim 1 wherein said compressed gas is air, said pneumatic-
powered locomoting transporter further comprises a dehu-
midifier for removing water and water vapor from said com-
pressed air before said compressed air powers said rotary
pneumatic motor.



